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A B S T R A C T
Asbestos is a generic term used to describe natural mineral fibers found in the
ground in many regions of the world. This cheap material with special chemical and
physical properties that make it virtually indestructible was widely used in the 20th
century. Within twenty years of the first industrial production, the public health haz-
ards associated with asbestos started to come to light. Asbestos has become one of the
most worrying industrial pollutants, since it poses a health hazard of asbestosis, lung
cancer, mesotheliomas, and benign changes in the pleura. In spite of the WHO recom-
mendations, environmental health criteria and their revision, asbestos is still around.
What is Asbestos?
Those who do not know the asbestos
story should be primed with a few facts.
Asbestos is not one material. It is a ge-
neric term used to describe natural min-
eral fibers found in many regions of the
world, especially in Quebec, the former
USSR, South Africa, Brazil, France, and
Italy. Of six commercial minerals with
that name at least three are still in use.
The best known and the most exploited is
a serpentine chrysotile or white asbestos.
Others are amphiboles distinguished by
their stoichiometry. The best known of
these is crocidolite or blue asbestos. For
many years amphiboles, particularly blue
asbestos, were considered more toxic
than the white asbestos1. Asbestos has
been declared a proven human carcino-
gen by the US Environmental Protection
Agency (EPA) in 1986, and by Interna-
tional Agency for Research on Cancer
(IARC) of the World Health Organization
in 19872,3. By 1999, the use of amphibole
asbestos, crocidolite and amosite, has
been banned in most European countries
whereas chrysotile still makes part of a
number of widely used products, notably
asbestos cement and friction linings in
vehicle brakes and clutches. A chrysotile
ban for these remaining applications is
currently under consideration through-
out the European Union4. Science has
positively shown that it causes cancer5,
and that it is not less dangerous than am-
phiboles, as was believed earlier6.
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History of Asbestos Usage
Limited use of asbestos in pottery
dates back to 2500 BC7. It was not widely
used prior to the latter 19th Century.
Since that time, more than 3000 uses of
asbestos have been recorded, mainly in
the construction industry, in asbestos ce-
ment sheet and pipe, in flooring and roof-
ing products, in electrical and thermal in-
sulation materials, friction products,
coatings, compounds and textiles, and
also heat shields for spacecrafts. This ma-
terial with special chemical and physical
properties, which make it virtually inde-
structible, was widely used because of
chemical and fire resistance, mechanical
strength, ability to be spun and woven,
flexibility, resistance to heat, cold, noise,
and corrosion, great durability, and good
friction and wear characteristics. Besides
these industrially favorable perhaps the
most important is that asbestos is cheap.
One need not be surprised that asbestos
was considered miraculous and magic
material.
In January 1906, the Saturday Eve-
ning Post advertised the magic mineral
saying: in these words...(asbestos)... »Ser-
ves more people in more ways than any
institution of its kind in the world«. And
it did. Unfortunately, dust of asbestos has
been shown to be potentially harmful to
human health, very soon. Demand for
this mineral during the World War II
caused a worldwide boom in asbestos con-
sumption. Asbestos soon became the
most exploited mineral of the 20th cen-
tury. The result is the widespread dis-
semination of asbestos dust in the total
environment, in the air we breathe, in he
food and beverages we consume, and in
the water we drink. Asbestos no longer
represents only an occupational hazard,
but a lasting and a growing problem of
environmental pollution threatening eve-
ryone8.
Knowledge of the Health Effects of
Exposure to Asbestos and Need for
Regulations
Within twenty years from the first in-
dustrial production of asbestos, the pub-
lic health hazards associated with asbes-
tos started to come to light. The first
recorded death resulting from inhalation
of asbestos dust was reported, in London,
in a 33 year old man who had worked in
an asbestos textile plant for 14 years. The
report was issued by a Charing Cross
Hospital physician Dr. Montague Murray
in 1900. Before 1930, asbestos had been
used without much thought of possible
harmful effects, although we now realize
that there had been earlier indications of
ill effects8,10. The word asbestosis was in-
troduced into medical literature by Cooke
in 1927 to designate a type of pneumoco-
niosis induced by the inhalation of asbes-
tos dust11. It was already known that the
disease was progressive, even after cessa-
tion of exposure, and that fibrosis could
fully develop in seven to nine years, and
that it could result in death in about thir-
teen years. Furthermore, Lanza wrote in
1927 that exposure to smaller concentra-
tions could prolong the development of
the fibrosis from fifteen to twenty-five
years. Exposure to high concentrations
shortens that period, that is, it takes less
time for the fibrosis to fully develop12.
Triggered by this appalling cognition,
the interest in the health aspects of as-
bestos, gained scientific and social mo-
mentum. The first national meeting on
the adverse health effects and ultimate
consequences of exposure to asbestos, was
convened at the New York Academy of Sci-
ences in 1964. The conference reported the
known health effects of exposure to asbes-
tos, and emphasized the areas of preven-
tion, including dust control, community
and other indirect exposures, and the sig-
nificance of air pollution control.
It has long been known that the sup-
pression of dust was the best method to
control diseases associated with exposu-
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res to dusts. There are many methods to
prevent exposure to hazardous dusts.
Some early attempts to monitor the expo-
sure of asbestos workers recorded all the
particles thought to be respirable, after
which newly developed methods involved
counting only of fibers within the limits
in size and shape. In 1968 the standards
for chrysotile asbestos ranged from 1 fi-
ber/cm3 in air in Sweden to 5 fibers/cm3 in
air in the USA, and Finland. The prevail-
ing standard was 2 fibers/cm3 of air (Bel-
gium, Canada, Denmark, France, Ger-
many, South Africa, UK, and USSR)8.
Seven years later, the medical and scien-
tific evidence concerning the increased
health hazards associated with exposure
to asbestos has become such that in the
Unite States Occupational Safety and
Health Administration (OSHA) designa-
ted asbestos as human carcinogen. In
1977 the International Agency for Re-
search on Cancer stated...« it is not possi-
ble to assess whether there is a level of ex-
posure to asbestos for humans below
which an increased risk of cancer would
not occur«. The WHO Task Group on Envi-
ronmental Health Criteria for Asbestos
and Other Natural Mineral Fibers
brought out the criteria document in 1986.
which reported that the majority of the
samples taken had fiber concentration
<0.5 fiber/cm3 of air and <1.0 fiber/ cm3 of
air in textile or asbestos-cement industry
in UK and France13. Further efforts were
focused on possible reduction of environ-
mental asbestos exposure, including the
evaluation of a number of possible substi-
tute fibers such as man- made mineral fi-
bers, and selected organic synthetic fibers14.
Asbestos: One of the Major Public
Health Problems of the Twentieth
Century
Asbestos has been known to be one of
the most worrying industrial pollutants,
since it poses a health hazard that may
result in asbestosis, lung cancer, meso-
theliomas, and benign changes in the
pleura. Besides the occupational health
risk, there appeared para-occupational
risk in households neighboring, asbes-
tos-processing industries, and in the gen-
eral population. During the past three de-
cades, ill health resulting from exposure
to asbestos has been the subject of inten-
sive observation and research – probably
more intensive than research on any
other environmental agent15–20.
The diseases associated with asbestos
inhalation are basically of two types – as-
bestosis and cancers. The pathophysio-
logical mechanisms underlying the devel-
opment of severe disabling asbestos-re-
lated respiratory diseases are still under
intensive investigation, since several
pathways occur simultaneously and in-
terfere mutually21–25. Asbestosis is a form
of pneumoconiosis, i.e. a disease of the
lungs associated with the accumulation
of particles in the lungs and various tis-
sue-related reactions to that accumula-
tion. The accumulation leads to progres-
sive fibrous thickening of the alveolar
walls that causes poor oxygenation of the
blood and places an additional strain on
the heart. The symptoms are the same as
for other progressive fibroses: short
breath, dry cough, permanent feeling of
lack of air, loss of weight, and dyspnoea
following physical effort. Asbestosis has a
long latent period of 15 to 20 years on av-
erage. Its development is slow and irre-
versible26. Cessation of exposure to asbes-
tos does not halt its development. There
is no known treatment. Asbestosis is a
progressive disease even in the absence of
further exposure either of the amphibole
or serpentine type of asbestos27.
Asbestosis is not specific to humans
and was found in non-experimental ani-
mals28,29. Asbestos exposure seems to in-
crease the risk of all histological types of
lung cancer and cancers of other organs.
Lung cancer seems to be a frequent com-
plication of asbestosis. Unfortunately,
there are no pathological features that
distinguish the asbestos-related lung
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cancer30, but the tumor commonly devel-
ops from asbestosis in the lower lobes31.
It has been shown that asbestos cause
malignant mesothelioma, which became
known only in the 1960s. At times mild,
transient, and discoverable only by pains-
taking inquiry the mesothelioma is al-
most exclusively associated with asbestos
exposure, and it too may have a long la-
tent period32. This tumor commonly in-
volves the pleura or peritoneum, and is
characterized by pain and effusion. The
disease may advance by infiltrating con-
tiguous structures or may metastasize
via the lymphatic or the bloodstream. The
tumor is invasive and never reaches a sta-
ble size. Surgical exploration of patients
with mesothelioma is generally discour-
aged. The treatment, when applied, in-
volves pleurectomy, radiation, and chemo-
therapy. However, few patients survive
beyond one year from the time of dia-
gnosis33. Asbestos can also cause pleural
plaques. These are usually not associated
with any ill effects but occasionally indi-
viduals may experience pain34.
Ban Asbestos Network
A written procedure, which brings an
end to the asbestos use, has been adopted
throughout all Member States of the Eu-
ropean Union (EU) on July 26,1999. This
document updated the Annex 1 of the Di-
rective 76/769/EEC on dangerous sub-
stances and preparations. New applica-
tions of asbestos in cement materials,
friction products, seals, and gaskets will
be prohibited from January 1, 2005. The
prohibition will apply to chrysotile, and
the already banned amosite, and crocido-
lite. The directive stated: »no threshold
level of exposure has yet been identified
below which asbestos does not pose carci-
nogenic risks«. The grave hazards of ex-
posure to asbestos and the availability of
some safer substitute materials have led
a growing number of countries to elimi-
nate all import and usage of asbestos.
The US saw, a drastic reduction of asbes-
tos usage from 719.000 tons in 1973 to
15.000 tons in 1999. Unilateral bans are
already in place in Austria, Belgium,
Denmark, Finland, Norway, France,
FRG, Italy, Netherlands, Sweden, UK,
Poland, Saudi Arabia, and Slovenia. The
Republic of Chile joined those who have
already banned asbestos on January 13,
2001. Although new legislation, in the
above-mentioned countries, has curbed
the growth of this »miracle product« in re-
cent years, asbestos is still extensively
used in many parts of the globe. Scien-
tists, responsible authorities, and partic-
ularly asbestos industry people in coun-
tries still allowing the use of asbestos
should have no illusions that the »con-
trolled use« of asbestos is a real alterna-
tive to a ban. To allow its use in manufac-
ture means to ignore the known reality
that working conditions in China, India,
Brazil, Korea, Russia and many other
countries are far from »controlled«. More-
over, even the best workplace controls
cannot prevent occupational and environ-
mental exposure to products in use or to
waste. The asbestos industry has power-
ful influence in many countries. Canada
and Russia and other asbestos-exporting
countries have developed major markets
in the newly industrializing nations. Now
asbestos poses a serious hazard in devel-
oping countries. The commercial tactics
of the asbestos industry is such that the
losses resulting from the reduction of as-
bestos use in the developed countries is
compensated by increased sale to the
Third World. The asbestos industry is
progressively transferring its activities
and the health hazards to Brazil, India,
Thailand, Nigeria, Angola, Mexico, Uru-
guay, and Argentina. Russia is now the
leading producer and consumer of asbes-
tos in the world then follow Canada, Ka-
zakhstan, China, and Brazil. The long de-
lay between exposure and illness means
that the epidemic and asbestos-related
diseases will continue to be an issue in
developing countries for many decades35.
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The effort for an international ban of
asbestos bringing together people such as
asbestos victims, politicians, social activ-
ist, trade unions, medical professionals,
scientists, attorneys, engineers, hygien-
ists, government officials and other inter-
ested groups as it has been seen during
the Global Asbestos Congress held in Sao
Paulo, Brazil in 2000. The Congress was
organized by ABREA (Association of Bra-
zilians Exposed to Asbestos), IBAS (the
International Ban Asbestos Secretariat),
and BAN (Ban Asbestos Network). Col-
legium Ramazzini from Italy is an inter-
national academic society that examines
critical issues in occupational and envi-
ronmental medicine. Collegium is dedi-
cated to the prevention of occupational
diseases and the promotion of health.
Collegium Ramazzini appealed for an im-
mediate international ban on asbestos36.
The IBAS is also working with this goal.
IBAS, is a new organization set up in
1999. to work along side the BAN, a well-
established body that has been pivotal in
achieving bans in Europe37, gathering or-
ganizations such as the National Associa-
tion for the Defense of Victims of Asbes-
tos (ANDEVA) from France, Asbestos
Exposure Association (AEA) from Italy
and the Comitato MAC Zero from Swit-
zerland in the European Ban Asbestos
Association.
Asbestos in Croatia Now
The Republic of Croatia, is a small
southern European country that has only
recently come out of a five-year war. The
country is going through hard times be-
cause of complex events such as rebuild-
ing of the country and transition to an en-
tirely new system of economy. Hence it is
understandable that the asbestos-related
problems have not been of primary con-
cern for the last ten years. Nevertheless,
they have been present, and we have
been living with them all that time.
Actual law does not ban the import
and the use of asbestos in the Republic of
Croatia. The annual demand is about
4000 tons of chrysotile asbestos38. It
seems that developing countries are be-
ing recognized by asbestos companies as
a inviting the transfer technologies from
the first world. Croatia between 1945 and
1991 had a strong shipbuilding industry
that used large amounts of asbestos. As-
bestos-textile and asbestos-cement indus-
try was also developed. Hence the heri-
tage of occupationally exposed people
who have already developed asbestos-re-
lated diseases or who are likely to develop
them after the latent period which may
last up to forty years. The consequences
of past exposure become more and more
obvious. Between 1995 and 1999, in one
hundred and seventy people have been
diagnosed asbestosis and recorded by the
Croatian Institute of Public Health. Con-
sidering asbestos problems and solutions
in the global context, Croatia has to adopt
regulations on the use of harmful sub-
stances, human rights and environmen-
tal protection of the majority of European
countries. It is a way for Croatia to avoid
the threatening possibility to become a
Third World country.
R E F E R E N C E S
1. HOSKINS, J. A., Indoor Built. Environ., 5 (1996)
193. — 2. ENVIRONMENTAL PROTECTION AGEN-
CY: Airborne asbestos health assessment update.
(EPA /6000/8–84/003E, Washington, D.C., 1986). — 3.
INTERNATIONAL AGENCY FOR RESEARCH ON
CANCER. IARC Monographs on the evaluation of
carcinogenic risks to humans. (IARC, Lyon, 1987). —
4. HARRISON, P. T. C., L. S. LEVY, G. PATRICKK, G.
H. PIGGOT, L. L. SMITH, Environ. Health. Perspect.,
107 (1999) 607. — 5. SMITH, A. H., C. C. WRIGHT,
Am. J. Ind. Med., 30 (1996) 252. — 6. IPCS: Interna-
tional programme of chemical safety environmental
health criteria 77: Man-made mineral fibres. (WHO,
Geneva, 1988). — 7. NORO, J., Am. Ind. Hyg. Assoc.
717
I. Tro{i}: Ban Asbestos Worldwide, Coll. Antropol. 25 (2001) 2: 713–718
J., 29 (1968) 195. — 8. MICHAELS, L., S. S. CHISSICK,
Asbestos: Properties, applications and hazards. (The
Universities Press, Belfast, 1979). — 9. LEMEN, R.
A., Med. del Lavoro, 4 (1997) 288. — 10. RADOSAV-
LJEVI], A.: Plu}ne bolesti. (Medicinska knjiga, Beo-
grad, 1951). — 11. COOKE, W. E., Brit. Med. J., 2
(1927) 1027. — 12. LANZA, A. J.: Silicosis and asbes-
tosis. (Oxford Medical Publications, London, 1937). —
13. IPCS International programme on chemical safety.
Environmental health criteria 53: Asbestos and other
natural mineral fibers. (WHO, Geneva,1986). — 14.
IPCS International programme on chemical safety. Oc-
cupational exposure limit for asbestos. (WHO, Geneva,
1989.) — 15. COOPER, W. C., Am. Acad. Occupat. Med.,
15 (1967) 285. — 16. DE TREVILLE, R. T. P., J. L.
CRALLEY, J. M. G. DAVIS, JAMA., 209 (1969) 1216.
— 17. AMADUCCI, S.: Asbestos: Directory of unpub-
lished studies. (Elsevier Applied Science Publishers,
New York, 1986.) — 18. PLE[TINA, R.: Physical haz-
ards dust and vapours occupational hygiene. (Insti-
tute for Medical Research and Occupational Health,
Zagreb, 1980). — 19. MOSSMAN, B. T., R. O. BÉGIN,
Effects mineral dusts on cells. NATO ASI Series H:
Cell Biology. (Springer-Verlag, Berlin, 1989). — 20.
MOHR, U.: Toxic and carcinogenic effects of solid par-
ticles in the respiratory tract. (ILSI Press, Washing-
ton, 1994). — 21. TRO[I], I., Z. PI[L, Exp. Toxicol.
Pathology, 4 (1995) 211. — 22. TRO[I], I., M. MA-
TAU[I]-PI[L, D. VU^INI], Exp. Toxicol. Pathology,
4 (1995) 238. — 23. TRO[I], I., V. BRUMEN, \.
HORVAT, Int. J. Hig. Environ. Health, 199 (1997) 558.
— 24. MOHR, U. Relationship between respiratory
disease and exposure to air pollution. (ILSI Press,
Washington, 1998). — 25. TRO[I], I., M.
MATAU[I]-PI[L, N. HOR[, Int. J. Hyg. Environ.
Health, 203 (2000) 39. — 26. TRO[I], I.: Occupa-
tional exposure to asbestos, general immunological
characteristics and asbestosis. Ph. D. Thesis (Univer-
sity of Zagreb, Zagreb, 1989). — 27. US Environmen-
tal Protection Agency: Asbestos. Office of air quality
planning and standards fact sheet 1332–21–4. (http://
www.epa.gov/ttn/uatw/hlthef/asbestos.html). — 28. WEB-
STER, I., Nature, 197 (1963) 506. — 29. TRO[I], I.,
S. ]URI], M. MATAU[I]-PI[L, L. [TILINOVI], I.
ZRILI], V. BRUMEN, Arch. Ind. Hyg. Toxicol., 44 (1993)
303. — 30. CHURG, A., J. Am. Med. Ass., 51 (1985)
73. — 31. GRUBER, U. F., Eur. Surg. Res., 18 (1986)
207. — 32. DAVIES, D., Brit. Med. J., 289 (1984) 1164.
— 33. ROM, W. N.: Environmental and occupational
medicine. (Little Brown Company Press, Boston, 1983).
— 34. ROSENSTOCK, L., L. D. HUDSON, Occupat.
Med., 2 (1987) 383. — 35. FREMION, Y.: The dark
side of asbestos story. (Greens in the European Par-
liament, Milan, 1993). — 36. COLLEGIUM RAMA-
ZZINI, Environ. Res., 83 (2000) 79. — 37. KAZAN
-ALLEN, L., Int. J. Occupat. Environ. Health, 6 (2000)
164. — 38. NARODNE NOVINE: Pravilnik o maksi-
malno dopustivim koncentracijama {tetnih tvari u atmo-
sferi radnih prostorija i prostora i o biolo{kim grani~nim
vrijednostima. N.N. 92 (N.N., Zagreb, 1993).
I. Tro{i}
Institute for Medical Research and Occupational Health, Ksaverska cesta 2,
P.O. Box 295, 10000 Zagreb, Croatia
SUDBINA ^UDESNOG MINERALA: SVJETSKA KAMPANJA
ZA ZABRANU UPORABE AZBESTA
S A @ E T A K
Azbest je termin koji ozna~ava skupinu prirodnih mineralnih vlakana koja se ru-
dare u mnogim dijelovima svijeta. To je jeftin materijal sa izvanrednim kemijskim i
fizikalnim svojstvima koja ga ~ine gotovo neuni{tivim. Azbest je intenzivno kori{ten u
industrijske svrhe tijekom 20. stolje}a. Nakon {to se u svijetu pojavila spoznaja o {tet-
nom djelovanju azbesta na ljudsko zdravlje, progla{en je najopasnijim mineralom {to
ga ~ovjek koristi. @estok je industrijski zaga|iva~ koji uzrokuje azbestozu, karcinom
plu}a, mezoteliom i promjene na pleuri. Unato~ preporukama WHO, usvojenim i po-
bolj{anim kriterijima donesenim u svrhu za{tite ~ovjekovog zdravlja, te rastu}oj mre`i
organizacija koje zagovaraju zabranu uporabe i kori{tenja azbesta na me|unarodnoj
razini, taj mineral se jo{ uvijek koristi u mnogim dijelovima svijeta.
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